This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



mtMnmimif (jp) 02) ^ 4$ ^ (a) (lowwmH^s^ 

#^¥9-500485 

(43) ^9^0997) 1A14B 



(51)Int.Cl. 8 


§8JWf2# 




F I 




H 0 1 M 10/40 




7738 -4K 


H0 1M 10/40 Z 




2/16 




9351 -4K 


2/16 P 




4/02 




9351 -4K 


4/02 C 








9351 -4K 


D 




4/64 




9351 -4K 


4/64 A 












(* 26 H) 


(21)fflH## 


-515605 




(71)HilSA 35a^-->3 >X 




(86) (22) HIS B 


¥j£64p(1994)llfl2B 








¥f£8*p(1996) 5 £300 


7^U*-&«B 07960 -a.- 




(86)nisme$# 


PCT/US 9 4/12 64 1 






(87)HB^IS## 


W09 5/1 5 5 8 9 


h 445 






¥l«74F(1995)6fl8B 








0 8/1 6 0, 0 1 8 


7^U*"&«B 07753 -a- 




(32)«jfc0 


1993^11^300 






(33)«5fcffcfe®B 


#B (US) 




— n— H 46 




(81)»£B 


E P (AT, BE, 


CH, DE, 


(74)-f<saA #a± (*u«) 




DK, ES. FR, 


GB. GR. I E, 


IT. LU, M 






C, NL, PT, SE), CA, CN, J P, VN 















(54) ««Kffitt"rtBJ&:U5 L »>A-f^->B*«BllB«»-fe)l'*«fc^©iCii*j* 



(57) [gft] 

3, 1 7) :fe«fctf«#i£/-fe/1^-:* (1 5) SSfiS, 




9 
EC 



(2) 



»^¥9- 5 0 0 4 8 5 



3. ' — j>* vi/v xfrbmfc^tcmmftmM&MU^tfv-^—^m^^T 1 o~3 o 
fcj&if y ^-v ^mxit'&mitmx.t^ t ^wmt-r?>m^m3 ^ie 



6. BuiEA^s^m^^, ^^A^^*^«BuiB-fe/^i^-^^^y-^ 




<&m¥-9 - 5 0 0 4 8 5 



10. a) buIB^IM^JO^^, i5flHSfS«5Sd*e>fl&W L ; 




9-500485 



, n^m^m^vTv^mm^^xh^x, mmm^WT^^—^wm^ 
\z.m^mxhz> 0 

(D&MvmimVZ OfcH^tfFfg 5 , 2 9 6, 3 1 8^-) "C, &S,\Z.V?''? 

w&smz. mmmzm±xbft±mm±^n&&m'tz>±s<u>-?^mb it 

KW:^*©«?lllfll5S-Ctt^# V ^Itec&v ftotl <OX*1b 



(5) 



-500 



\z. i z> & y -^—m&nm ^mm-t^mmx* j: x*±'* 9 mmiz. 

8H$-*- 5 3. =t^]}-^— jK)7 5frb 9 2M»:%(Dy 

(VdF) 3o£Tf8frb 2 5Ml:%^^=3rih7/l'^-n7 P cz f lx>- (HFP) ^ 

s. vdF : HFP^^y ^—&£Tf^mmMM<vm&z^&mf$.Vd<D& t fMi=i~ ?v ^ 



• 




4#^¥9 -5 0 04 8 5 



&v\ *©i*4:LT, r^igttfcj «Jfcir/i^ P>fcS#yitf>iia 



*b&ffl^Tt>, ^frfciStftfti-S m^^i^it^^ 

, LiC10 4 , LiN(CF 3 S0 2 ) 2 , LiBF 4 , LiCF 3 S0 3 ^ *5 £T>XiSbF 6 £^ttftil<£>^rffl& >J 
/Bt£©fc3&©fcfc, ^S^tfS&S, 1 9 2, 6 2 9-J§^«fc:SE*c$ft"CV>5, Li 




1$^¥9 - 5 0 0 4 8 5 



in i a. ^m^mmmmm v ^4 ^^mm±^mm^<Dmmmxh^ 
iei 1 k^-tx 0 #!89j<E>«Ji Ltz.w%n^mmm^Mnmmx, b 

y y * * <£ * tbfcW0 2 , Mo0 2 £ ttAl <Z> «t 5 fcteSEE U ^ * A Jf A-f 

^lifc^til 1 3 ^gae-f-^o FTffi-ft LfcVdF : HFP^ # y -*-<DW®m/~t 

,<u—?-7 j 5&mm^mi 3<z>_bfcKKu -tuTsKy^— 
m^Tx-^yv-iy (ia^$tbTv^3&v^ nt-/^Lt, ^tt^yv- ^^tk 

■te/<u—?m^mi 5 fit, — flxt-, buISJ; 5 1-7 5%^ib 9 2%Ot^!)f>' 



(8) 



9-500 



— (Kynar FLEXi LTAtochem North America^ ^ rfi^ $ixTV^) joJ^W 

y ^— ^ A$c?£ b * fc fiT&jJH- § it <£> V > a^jfe 

Aj&Tl^fcttfc*^ 0»J*.fi.*— • (meter bar) 

— (doctor blade apparatus) Srffll^-SJt^fcte, fflf&^StWf^ 

mmmmmzma^x, i&rts&z> 0 znz. mm, mm^umx\ 

*L<Dj&Wi<D=ttfv ^~%mm(D*jMfflMm t PxBm£"&, ^b-crob*: wz. 

^niBs&to&n bttibT, TMbT^iv^ 

, 7*l/<D*pX\ 1)3x1 0 4 /^b 5x1 0 4 P a ©ffifiSrJWfc 



(9) W9-5004 85 

mmit^\^m^x, mm^^un^, m%(Dm*Tx\ MLt^j:v\ r 

fcfr&SiirT^IIlU SfcttT-^vKLT, 
JbxiiLfc^V^— COfiJ^^iai^l-eVdF : HFP=t # y -e— ^Mj&^J^-f-S^- 

H5&#j i 

PC) ^te&^ftfcj 2 6 0 x 1 0 



3 (Atochem Kynar FLEX 2 750) <D 8 5 : 15 <7>VdF : HFP£> =* # y 1 . 




¥f%t¥- 9-500485 



MMM2 

t^^Mif ^yfc-t^^n tVy (EC/PC) <£>1 : 1 <Dm&ttWtp<D 
LiPFeO lM^JiI»L/c 0 f-X^^, fc^TM LfcWS? 

>ti{CPCBlM^Jc7)7C^>*^«^^^gmb^:t(7)-efe?) 0 rffet^J 

/Hi, ^copcBrii^J^ttmbT^ib^cto-cfcsd^ ^3 7%©ti?» 

X.fi, Hewlett Packard^^^t: 0 ^ — ^ ftJ#PHP4 1 9 2tffrm^M.'7V 

J tekXFMMmmy-^Mi, tth*:tiffi3 x 1 0 \ 9 x 1 O-'fei^S x 1 




#^P9 - 5 0 0 4 8 5 



Cr 5 S/c m£r^bfc 0 

HJfeflJ 3 

Y^7>v*vQftW&W&<r><&*> V \z.*?-7?-a<7 9 w- h (dbp) 

t, mmm2 tmm^mm^tio mm<vm. mm r&m ^^mz. 

4 5%t 4 feof: t -tf-^/KZM^^S^fi, ^rtU^bTJf&lU ^;ft^*L2 
x 1 0-*k 3x1 0- 4 S/ / cm^SiJ^§tl,fc o 

MtfeMl - 3K$£ifcTx h^^/WSrT-fe ^Hii*oTf h^k Kn75 

^ (thf) Srfflv^-csMfibfco s^?®asnx*5j;r>v^-^«^c7)^{± % ei^i^ 

niters 



<Z)||Jfe0!l 1 CD 8 5 : 1 5©n^ijv-^, ^m<D^y f ^/^y^U^h'PX-T J tV 
^t'k^ /H&ffifc b £ -fr, IS Bfi&3£ Jfe S * tli $ ^:fc 0 r. CO i 9 b 
T#e>^fflKHbfc»SrO. 1 5mm< &XFVftl1r btlltmfainltT/l'S. =-?7 J* 
ffiffiX 1 ftm\z.1ot^xm 1 3 0°C-C^i^^Ufc o ^&k:^£PbfciL #fbtbfc 

nM'g/±'*l'—?m='— J r'( f^mm*. #^-ft#*J3 8 0 x l 0 3 (Atochem 
Kynar FLEX 2801) (7)88 : 12 cDVdF : HFP=i stf U -v — 2 . 0 g 1 
0 g<DT± h^\Z.Mm&'&. Z.(DtBi&VB\Zi?zf'?/l'-7?l'—h (DBP) *5j2. 0 



(12) 



9-500485 



1 7 5 x 4 5mm(7)^^C0ir^l^— ?^MlZ.g)Wr&frlfc 0 rtlP>©7^;^^(5 



0<x<l« (#JxJ^ ^H^rF5, 1 9 6, 2 7 9-§^f«^|B« 
£ tbfc^-feTM^ $ tLfcLuosMhA) 10. 5 g , HJ&0!j 6 cDVdF : HFP 3 /if ]} 

(FLEX 2 8 0 1) 2 . 8 g , */?*^;Vy ? U— h 4 . 3 g , Super- P#ttt£ 
# — si? VI . 12 5 gjo±0Tt h V^)2 0 g©M^fe?:4 0 0 0 r pmT'lll 

1. 1 mmiLfc K^-^V— K3£B&fflV^T#7**R±l-t&*Lfc„ 

)¥£#^J0. 3mm-Cfc<9, fgf^C, 1^1 6 5 x40mm©M©IIl^W 

HJ£0iJ8 

jWtfc) i&ffl^ffi^-^;* 7. Og, ^Iffe^iJ 6 COVdF : HFP=* /J? ]) — (FLEX 2 8 
01) 2. Og, ^f^7^Wf3. 1 2g, Super-Pittt*-^yO. 
3 7 g*3«fct/7ir h V^Jl 2 g ©ig'g'flgjS: 4 0 0 0 r pmt^ll 0^1l:t)fco 

t\ It-S^fc ^ f y i/^i^ u y ^- 1 x^f lb L til Lfc 0 ftbtiia^ 



(13) 



5 0 0 4 8 5 



tc 0 m?fc£tifrm*. mi o&mzt>it^x&i&^m<amT&<o#.m&%.&mv 

J¥$J&3#)0. 2mmT*fc?)> W!*^ I) 1 6 5 x 4 0mm(DM©tMil-5] 

wftmF!m&nmmm&. mfDmmm^mxmm vftto&nnm&xTfmm 

1 8 0 x4 0mm©ilMl 1 Sr. £?*L< te, J^J 5 0(im©)|^|O 
JUV^ y Y<DT& (fll&fif* Delker Corporation^ «t 9 7fTjR&;tVCV^ 

SMicroGridiff^d^^^xV K • &4 M X\ -«t'IF# <9 Lt^^l 2 £r 

i&s ^m<D m&mm (co PP er bright) j &m mmmtmm^m^-^tcm 

) ^di&W^fcoTSU 7KT'i-r^\ J»*£U HJfeM 6 <DVdF : HFP<£> 0 . 

5%ort hv^^^fWMru jattu 5~i o#finwcot^3 5 0 

°cx**--7'^j)m%irz>z. kKXoxmmmt^fro ana&xgsr, vdF:HFP=# 

t-J:^ fv^fcJ:v\ y Kl 1 £ TVi' 5 ~ ? A © «fc 9 £ V Mtf 




(14) 



5^9-5 0 04 8 5 



y s> Kl Sil 7<£>±Kl*c-#, ^SEgUfc*^:/ 1 8 &-5-x.£ 0 ft* 

t£^3fftfv>ft< lo^, #£L< tt, Softly y K«5t«rWU 31 

1 3 5°CCD^-— y^rtlCimt, |^24k g©^ffiSr*n^.T5l*©^ffi 
Wll::#J3. 7 x 1 0 4 P a C7)ffi^^#x.fc 0 #J 3 0 ftmz.frfz.oX* 

— ^rt^fiWCSK «CMt (plate sinks) T?©i&£¥fl&Srffl|j£U 

Hifc0!l i o 




9-500485 



mmm\ 1 

=c^-U^ (EC) : miki?? 7-/1, (DMC) «t>tf>LiPF 6 © i MSfiffC^WC 2 0 5>W 

^ t>it o T^fti-S r. £ J: o Xftibti, r ©ffi mat/i b fcm?t!Lte^<£> j*tti $ ix 

2 £ l 8 &B£v^T, ^fyxf i/y.xy^p-y (El^&ti/rWjii^) rtfcSWE 
fefitU S^co&l^^Srli^b/Co 

HJfefcl 1 2 

(EC) : ^Ht^nfcTi^ (PC) ^(7)LiPF 6 CD lM»«t5" ttioT 



1 3 

MMffll 1 <Dfe&ik£tltiW,WL : &. 7^^^.»Claix(DBio-Logic^^O r-v 
y^/^/V (Mac Pile) J <£>1M ^ I) ^ Pis XT J*P%"? 1 %£Al*3"C— 5££fi*o 
1 0mA(DSiJ^T-2 V £ 4. 5 V^WI^ ^ y ^^£oTl&^b£: 0 HC^jfE 

sf-^r ^/K^-ty^a^tusfSria 2 i^-f „ nsfe^i 1 2 ©wi&sriPMas©^;* h b 

MMM 1 4 

n»<i 9 *j j; 8 t-is b ^ y y k 4 i *s x uMm^m 43^ 




«Ft¥9-5 0 0 4 8 5 



U ^1 5 0°C(DUlgX*mm<Dy!j— K$t-lt7 5*— ?(Dv — /i/4 6 (^P^ili® £ 
MmtfcfV v K4 9*3j;tfiB|g®3(f4 7^IMil, 



1 5 

4©i»J§teb;/t«m*itfle3r, 7=- /W^*bl o 

HMJ 1 6 



v> 




#^^9 - 5 0 0 4 8 5 



mmm 1 1 




FIG. 2 



(22) 9-500485 



[3Mft*tIE«] #fF&i&l 84^©8 
HtttlB] 1 9 9 5^81240 

(D2o fab 7 omA%<Dmmi±(D^Mffl&'a&ffl.f$.y>) : k'az?-, ^(Dm.j&yofrb, 

2. ffifBir^l'— *5Mt*&j£ l fca s * 8 — 2 5tl%^t7;l/tn^n 
a— A Kv^y ^^bil^uyt*S*8l^5^JSrfl5IB3jKy^— iciS^V^ 1 0-3 0 



(23) 9-500485 



c) mzjj&tK $h\zL. mis£Tff±t)%m\<^x. tn^tKD^-mmxmm-i- 

b) BtflBir^W— ^5?5H*aj5fe^* s , 8 ~ 2 5 lt%0^^t 7;l/t n If U 

fctuis a >k y ^— © 2o~7o mm%<Dmmmm*m u ; 

d) HiffaA^**a^^tiffair^^^-^^^y un<D^ h V 

9. a) md&WM<ou&*. mmmmm&^mmv ; 



4 



(24) 9-500485 



4 



(25) 



c^P 9-500485 



INTERNATIONAL SEARCH REPORT* 



ln k ..nntninal application N»i. 
PCT/US94/I2641 



A. CLASSIFICATION OF SUBJ ECT MATTER 

IPCfo) :H0JM 6/18, 6/00 

US CL :429/l92; 2/623.1 
According lo IntermUonal Patent Claisificuiion (IPC) or to hrxh natiorut riassi float km and IPC 



FIELDS SEARCHED 



Minimum documentation searched (cUssiflcaiiun fcyttoin followed by classi Heal ion .symbols) 
U.S. : 429/252. 191. 192. 194. 251. 254, 162. 127, 217; 264f344: 29/623.1. 623.5 



Documentation searched other than minimum documentation to the extern thai such document* are included in the fields searched 



Electronic data base consulted during lite in lent alio mi J search (name »f d*la base and, where practicable, searrh terms used) 
APS 

search terms: polymer, extracted, extracting, on tract, plasiiciser, ptasticiser 



DOCUMENTS CONSIDERED TO HE RELEVANT 



Category* 



Citation of document, with indication, where apnropriiie, uf ihc relevant passages 



Relevant in claim No. 



A 
A 

A 



US, A, 5,219,680 (FAUTEUX) 15 June 1993, col. 5, lines 
45-68. 

US, A, 3.351,495 I LARS EN ET AL.P7 November 1967 
US, A, 4,699,857 (GIOVANNONI ET AL.) 13 October 1987 
US, A, 4,849.144 (McLOUGHLIN) 18 July 1989 



1, 2 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



X)* 
'F- 



Spccifcl cafiegftrica of ckoJ ducupcnn: 

aocumcaiaeflning (hs general stata of tie art which i» cu* cmnkiarat 
Co to of pDrtkutar rcknronu: 

cartiw doewnwrt pahlhtwd op or oftorlhu bMemmonn! GLmf dal* 

document which may hrow doubt* on priority cteirodt or mokh m 
c*ed (o esstfalkh ih« publlcwic* <fcae ot another cfutlon or cUtr 
■pedal rtaaoQ (m apccifiedl 

docummt refcrrin* to on oral diatloMixc. tax. cihshilkm or ULltr 

itwarmrnl puMghtd prior to fee iotc rmtmiai Aluiy tl&tc but titer than 
th e prtorhy d ate ctoinicd 



"T* tm«r dacumcnt pvbtbdral uflur the itucnndiimnt Ci\mf dale or priority 

elite tm4 oat in canfltel w jih tb« app-ltcatKtn bui ofaxJ to «nd«mtind Vh* 
principle or theory undrrtytuf fa* bwcalirin 

"X* Uooimcni of paniuufcu relevance; ihc claimed wi-runm iimniit be 

considered novel or ennnot h* ui&*Urral lu involve tin inventive «tep 
when die doornail a fctfax abut 

"Y" UueuiiKni uf pwiiaikir refcnenue; Uw t-bpiwd inwntiun tsnmH be 

coax idem! to invor** an inventive uq> when the document m 
cwabiocvJ with utw or inure alhef «u»t» JwumaiU. Kuch *««nb nudum 
fc**i*|i obntMHi* t<» m pumufi "ki! kO in th« tut 

"&" Uocumcnl rmcmbcr of the «amc p»ten1 famiS 



Date of the actual completion of the imematioral search 
17 FEBRUARY 1995 



Dale of mailing of the international search rvpnn 

0 9 MAR 1995 



Name and mailing address of the ISASUS 
Commssrioncr gf Patents and Trademarks 
BOX PCT 

washiogtotv DC 20221 
Facsimile No. (703) 3 05- 3230 




Authorized of 

S. MAPLfi 
Telephone No. (703) 308-1795 



Form PCT/lSAAilO (second shcdXJuly 1992)* 




4$^^P 9-500485 



(72)«W# v^A^y, ^n7^y, 

y ^-g^n 07931 — ^ 

Y Yy4? 252 bf— 
T^y^^^H 08836 ~.=l — v^ — 
— h 16 

(72)^P^# I7l/y, . 

T*])X&$km 07931 ^zx— — 

?X 212 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06052891 A 



(43) Date of publication of application: 25.02.94 



(51) mtci H01M 10/40 




(21) Application number: 04202341 

(22) Date of filing: 29.07.92 


(71) Applicant: 

(72) Inventor: 


SHIN KOBE ELECTRIC MACH CO 
LTD OTSUKACHEM CO LTD 

NAKAI KENJI 
HIGASHIMOTO KOJI 
HIRONAKA KENSUKE 
HAYAKAWA TAKUMI 
NAKANAGA TAKEFUMI 
TANIGUCHI MASATOSHI 



(54) LITHIUM SECONDARY BATTERY 



(57) Abstract: 

PURPOSE: To provide a lithium solid electrolyte 
secondary battery which keeps its discharge capacity 
high and can thereby suppress the generation of 
dendrites. 



CONSTITUTION: A carbonaceous material 4 which traps 
lithium ions is disposed near a negative electrode. The 
carbonaceous material 4 is a sheet of carbonaceous 
porous body, which is divided along its thickness into two 
layers, one (40) of which is buried into a layer 3 of solid 
electrolyte. Metal lithium is packed in the other layer 41 to 
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(57) Abstract 

The conventional battery has such a problem that the size 
of the battery is not able to be reduced, because the battery must 
use a solid can to maintain the electrical connection between its 
electrodes. In such a battery in which each electrode is joined to 
a separator with an adhesive resin, in addition, the adhesive 
strength between the electrodes and a separator and the 
characteristics of the battery, particularly, the ion conductivity 
and internal resistance of the battery act as contradictory to each 
other. In order to solve these problems, the characteristics of the 
battery are enhanced by reducing the resistance between 
electrodes, namely, the internal resistance of the battery, while 
the insulating function to the electronic conduction between 
both electrodes and the ion conductivity are compatible with 
each other and, in addition, the weight, size, and thickness of the 
battery are reduced while maintaining the adhesive strength 
between both electrodes, so that the electrodes can be joined 
firmly to each other. The internal resistance of the battery is 
reduced by joining the anode and the cathode to each other with 
an adhesive resin layer provided at least with one filler- 
containing adhesive resin layer and, in addition, the 
characteristics of the battery are improved and the adhesive 
strength between the electrodes is maintained by forming the 
adhesive resin layer in a porous layer, so that the pores of the 
resin layer can be filled up with an electrolytic solution and the 
resin layer can have sufficiently high ion conductivity. 
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